In 2010, melanoma was estimated to be responsible for approximately 68130 new cases and approximately 8700 related deaths in the United States. 1 Evidence is mounting that exposure to ultraviolet radiation (UVR) from tanning lamps during indoor tanning sessions is a risk factor for both melanoma 2, 3 and squamous cell cancer. 2 Moreover, indoor tanning use before the age of 35 years increases melanoma risk by 75%. 2 Therefore, the high rate of indoor tanning use by US adolescent girls, which is significantly higher than the rate among adolescent boys, [4] [5] [6] [7] is particularly alarming, with rates as high as 40% among older adolescent girls. 4 This finding may explain the recent rise in melanoma incidence among young US women. 8 In July 2009, the International Agency for Research on Cancer, which is part of the World Health Organization, elevated tanning beds to its highest risk category: carcinogenic to humans. 9 In March 2010, the US Food and Drug Administration (FDA) convened an advisory panel to more comprehensively address indoor tanning risks and relevant classifications and policies. 10 As ecological models suggest, indoor tanning by adolescents is likely influenced by a combination of psychosocial and individual factors, environmental factors, and policy-related factors. 11 To date, research on correlates of adolescents' indoor tanning has focused on the psychosocial level. 12, 13 Although those data have been useful for designing interventions, 14, 15 they may represent only part of the picture. For example, many US states have passed indoor tanning legislation related to access by youths, [16] [17] [18] [19] [20] but at the time the current study was conducted, no studies had evaluated whether presence or absence of legislation was associated with indoor tanning use. Likewise, although evidence existed that (1) availability of commercial indoor tanning is high, 21, 22 (2) tanning facilities may be more prevalent in neighborhoods with higher numbers of young adults and high schools, 23 and (3) tanning facilities are not complying with youthaccess laws, [24] [25] [26] [27] [28] [29] [30] relationships between these data and actual indoor tanning use had not been assessed. CITY100 (Correlates of Indoor Tanning in Youth) is a multicomponent project consisting of 5 data sets; its goal is to evaluate the correlates of adolescents' indoor tanning use, guided by the 3 levels of an ecological model of health behavior mentioned previously. Using cross-sectional data from the 100 most populous US cities, we simultaneously evaluated the relationships between recent indoor tanning use and demographic and psychosocial variables (e.g., age, sex, parents' use of tanning), built-environment variables (i.e., city-level density of tanning facilities per population and proximity to tanning facilities of individual adolescents), and policy-related variables (i.e., presence and stringency of legislation, enforcement of legislation at the local level, and practices by facilities related to youth access). This article provides the main results of the entire CITY100 project, which links all 5 data sets to predict indoor tanning.
METHODS

CITY100 consists of:
1. a telephone survey conducted in January All 5 components were conducted in the 100 most populous US cities based on Census 2000 statistics. 31 These cities represented 34
states plus Washington, DC. Study procedures were approved by San Diego State University's institutional review board. Detailed data collection procedures for each data set, along with descriptive data, have been described previously 12, 20, 21, 30, 32 and, along with survey items, are also available at http://www.indoortanningreportcard.com. We briefly describe the methodology for each data set.
Indoor Tanning Behaviors and Psychosocial Correlates
To obtain estimates of indoor tanning behavior, as well as to obtain data on potential demographic and psychosocial correlates, we conducted a survey of adolescent-parent pairs in each of the 100 cities, with approximately 60 pairs per city. 12 Eligible households were within each city's formal city boundaries and consisted of an adolescent aged between 14 and 17 years and a parent or guardian; each had to be able to complete the interview in English. This survey was adapted from the survey developed by Forster and her colleagues. 33, 34 Lists of targeted age samples, including telephone numbers and street addresses, for each of the 100 cities were purchased from a professional survey sampling firm, to more efficiently reach households with 14-to 17-year-old adolescents. The telephone interviews were conducted by trained interviewers employed by a professional research firm, with extensive monitoring and other quality control procedures conducted throughout the data collection period. Our preference was to interview the adolescent's mother or female guardian, once oral consent from the parent, parental consent for the adolescent, and assent from the adolescent were obtained. Parents were interviewed first, and the parent and adolescent interviews lasted approximately 5 minutes and 15 minutes, respectively. Ten attempts were made to reach each household. Our cooperation rate was 74.9%, with 6125 of the 8176 eligible households agreeing to participate.
The main outcome of the study was whether the adolescent had used indoor tanning in the past year. This survey item asked the adolescent: ''In the past 12 months, did you go to a tanning salon or other business and use the tanning lamps?'' The adolescents also were asked about their age, sex, race/ethnicity, skin sensitivity when exposed to sunlight (i.e., skin type), allowance, attitudes about having a tan and tanning, perceptions about being allowed by their parents to tan, and whether they had friends who had tanned. Parents were asked similar demographic questions, about their perceived risk of indoor tanning, and about their own indoor tanning use.
Before this study, a pilot test was conducted with 32 female college students to assess testretest reliability of most adolescent survey items, with a 1-week interval between surveys. For an item asking if respondent had used indoor tanning during the past 12 months (but not specifying at a business establishment), reliability was excellent (j =1.0). 12 Reliability estimates for the other variables are presented in Tables 1 and 2 .
Built-Environmental Correlates
The potential correlates of adolescent tanning related to the built environment were (1) the city's density of indoor tanning facilities, computed from the number of facilities per 100 000 population, and (2) the proximity of each adolescent respondent's residence to tanning facilities. As described in greater detail in Hoerster et al., 21 our inclusion criteria for facilities were (1) must offer UVR indoor tanning and (2) must be open to the public and not require a membership. We identified businesses with indoor tanning services in each city and its buffer zones by using ReferenceUSA and SuperPages.com with ''tanning salons'' as the key words. Once lists of tanning facilities for a city plus buffer were generated, we eliminated duplicates, phoned any facilities in question to verify eligibility, and eliminated gyms and athletic clubs (because they typically require membership).
For each of the 100 cities, we created geographic boundaries for the city with geographic information systems. 35 We also created 1-, 2-, and 3-mile buffer zones around the boundary of each city, because residents living in the city likely travel beyond the formal boundaries. Indoor tanning businesses that met our inclusion criteria were entered into a database file and geocoded to city-specific maps. Tanning facility density was then computed by dividing the number of indoor tanning facilities in the city plus 3-mile buffer by the city's total population and then multiplying the result by 100 000. Population size was obtained from the 2000 US Census. 31 When a tanning facility was within the 3-mile boundary for multiple cities, we included it in the facility count for all affected cities. We additionally geocoded the home address of each participating adolescent (obtained through the telephone survey), and computed the number of indoor tanning facilities within 1, 2, and 3 miles of each adolescent's home. For 30 cities, 2 research assistants independently counted the number of facilities using the protocol described earlier. Exact agreement was found for 22 (73.3%) of the 30 cities; for the other 8 cities, raters differed by just 1 facility. 21 
Policy-Related Correlates
State law presence and stringency. As described previously, 20 we determined the presence or absence of any state law related to indoor tanning as of early 2006 by using Westlaw and Lexis-Nexis, and we analyzed the contents of the existing laws with criteria developed by our research team. We also noted whether the laws included restrictions of access to indoor tanning by youths; these restrictions typically involved parental consent or accompaniment requirements or bans of specific age groups. We computed a total stringency score for each law as a whole, with a possible range of 0 to 100. The scoring procedure was found to have a respectable level of interrater reliability; the overall scale had an intraclass correlation of 0.95. 20 For the current analyses, as potential correlates of indoor tanning, we focused on whether the state of residence for each adolescent had a youth-access law and on the overall law stringency score. States without a law were given a stringency score of zero. Eighty of our sample cities were in 23 states with any indoor tanning law and 63 of these cities were in 16 states with a youth-access restriction.
Frequency of inspections at the local level in cities in states with laws. Procedures for identifying and contacting those knowledgeable about local enforcement of state indoor tanning laws have been previously published. 32 The response rate for this 28-item telephone survey was 100%. In the majority of cases, when there was more than 1 city in a state with a law, the same respondent in that state provided inspection data for all the targeted cities. The item for inspection frequency, which is the key enforcement-related variable used in the current analyses, was, ''In the absence of a complaint, how often is a tanning facility inspected in this city/ county?''
32
Facility practices related to youths' access. Using the list of indoor tanning facilities that were identified in our facility count component, female data collectors, who were hired on the basis of their ability to sound like a 15-year-old girl, phoned facilities and posed as prospective clients. A total of 3399 facilities were contacted. As described previously, 30 at the beginning of the contact they described themselves as being 15 years old with fair skin and never having used indoor tanning before. They then asked the following questions, the responses to which were evaluated as potential correlates in the current analysis: ''Does my mom need to sign anything so I can tan?'' and ''How many times can I tan the first week?'' For the latter, a response of more than 3 times was considered noncompliant with the FDA recommendation.
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For each of the cities, we aggregated data for each of these variables across tanning facilities at the city level to indicate the proportion of indoor tanning facilities in the city that required parental consent, the proportion that complied with the FDA recommendation, and the mean number of times the adolescent would be allowed to tan the first week. Interrater reliability was assessed by having the supervisors listen to a random sample of 20% of the calls on a second phone line and independently record the responses. The j for parental consent was 0.98 and the intraclass correlation coefficient for the number of sessions allowed was 0.99. 30 
Statistical Analyses
We performed univariable and multivariable analyses by using generalized linear mixed models (GLMMs) to adjust for the effects of city clustering. Because the outcome variable, adolescent tanning salon use within the past 12 months, was dichotomous, we used a binary error and logit link in the construction of the statistical model. Although a general correspondence exists, the 3 levels of influence in the ecological conceptual model used to guide our study should not be confused with the 2 levels of analysis in our statistical model. With the exception of proximity to tanning salons of adolescent participants (a built-environment variable analyzed at the individual unit of analysis level), we analyzed psychosocial or individual level of influence variables at the individual unit of analysis level, whereas we analyzed variables at the built-environmental and policy levels of influence by using city as the unit of analysis. More specifically, potential predictors at the individual level of analysis included adolescent demographics, facility proximity, adolescent behaviors and attitudes, parental demographics, parental knowledge and attitudes, parental gatekeeping, and peerrelated behaviors. Potential predictors at the city level of analysis included tanning facility density, tanning laws, enforcement variables, and tanning facility practice and compliance variables. During the univariable stage, the selection process from among these variables included (1) assessment of multicollinearity within domains to eliminate redundant information, (2) conceptual considerations from among variables of similar construct that were highly correlated, selecting the most meaningful predictors, and (3) a screening criterion of P < .20. Once a set of variables was chosen, we constructed a multilevel model using GLMMs, including variables at the individual and city level. We carried out a stepwise analysis beginning with all of the variables in the model, eliminating 1 variable at a time until all remaining variables yielded a P value less than .05. Additionally, the variables that were removed were reexamined to determine if any could be included in the model after adjusting for the set that remained. Finally, we examined specific variables (e.g., demographics) that were removed for their potential impact as confounders based on a change-in-estimate of 15%. We used the stepwise process and significance testing as a means of prioritizing the variables for model building rather than as a rigid algorithm. We performed all analyses with SAS version 9. 1.3 (SAS Institute Inc, Cary, NC).
RESULTS
Around 10.4% of the adolescents had used commercial UVR indoor tanning in the past year (i.e., 635 of 6121, with missing data for 4 participants on this variable). Tables 1 and 2 present descriptive data for the sample, reliability estimates for all available variables, distributions or means for the variables by indoor tanned versus not indoor tanned in past 12 months, and univariate test results for potential correlates. Table 1 presents the categorical variables and Table 2 presents the continuous variables. Approximately 52% of the sample were girls, and the majority (69%) were non-Hispanic White. Approximately 30% had skin that was relatively sun-sensitive (Fitzpatrick type 1 or 2). 37 Use of indoor tanning in the past year was higher among girls and among the older age groups. These proportions among 14-, 15-, 16-, and 17-year-old girls were 8.5%, 13.6%, 20.9%, and 26.8%, respectively, and among boys these proportions were 2.0%, 2. 1%, 3.9%, and 5. 1%, respectively (data not shown). As shown, in univariate tests the majority of the other potential psychosocial or demographic variables that were measured had statistically significant associations with indoor tanning, as did both built-environment variables. Of the 6 policy-related variables, significant univariate associations with indoor tanning were found for 2: that is the number of days facility operator would allow a 15-year-old client to tan the first week (more days predicted tanning) and whether the state had a law addressing minors' access (presence of this predicted not tanning). Table 3 presents the results of the final multivariate analysis. At the psychosocial or individual level of the ecological model, many of the variables that were significant in the univariate analyses were also significant in the multivariate model. Adolescents who were female, non-Hispanic White, and older and had a larger allowance and less sun sensitivity were significantly more likely to have indoor tanned in the past year. Adolescents who believed indoor tanning can cause skin cancer and that tans look attractive also were significantly more likely to have tanned. Parent-related factors also predicted adolescent tanning. More specifically, adolescents with a parent who used indoor tanning were 70% more likely to have used indoor tanning than were those with a parent who had not used indoor tanning. Indoor tanning was less likely among adolescents with parents who expressed more concern about their adolescent's indoor tanning behavior. Adolescents who perceived that their parents allowed them to use indoor tanning were nearly 5 times more likely to have used it relative to those who perceived that their parents would not allow this. As the adolescent's estimated number of friends who use indoor tanning increased, the odds of the adolescent using indoor tanning increased.
Of the 2 built-environment variables that were assessed, only the tanning facility proximity variable was significant in the multivariate model; adolescents living within 2 miles of at least 1 indoor tanning facility were 40% more likely to have used indoor tanning than were those without a facility within 2 miles. Although significant in the univariate test, facility density of the adolescent's city was not a significant predictor in the multivariate analysis.
None of the policy-related variables significantly predicted indoor tanning in the multivariate model. Adolescents in states with youth-access laws or in cities whose facilities, on average, reported that the adolescent would be allowed to tan fewer days the first week, were just as likely to have used indoor tanning as their counterparts. (Law stringency, facility inspection frequency, and facility-reported parental requirements were not significantly associated with indoor tanning in univariate tests and, therefore, were not included in the multivariate analysis.)
DISCUSSION
Although the prevalence of recent indoor tanning in our entire sample was approximately 10%, the prevalence for older adolescent girls was substantially higher-nearly 27%. This sex-age pattern has been found previously in national US samples. [4] [5] [6] [7] Our multivariate test results regarding indoor tanning and parental and peer influences were consistent with our preliminary report, in which only psychosocial and demographic variables were evaluated, 12 and also were comparable to the findings of Stryker et al. 34 The adolescent's belief that indoor tanning may cause skin cancer was positively associated with indoor tanning use. Although this finding initially may seem counterintuitive, it is based on cross-sectional data, and it is possible that adolescents who use indoor tanning have had greater exposure to healthrisk messages on tanning equipment and consent forms. In addition to psychosocial and demographic variables, indoor tanning also was significantly associated with the built-environment variable of the adolescent's proximity to tanning facilities from their home. In other health areas, such as alcohol and tobacco control, availability of built-environmental resources also has been linked to healthy or unhealthy behaviors. [38] [39] [40] [41] [42] The relationship between city-based tanning facility density and indoor tanning, significant in the univariate test, may not have been significant in the multivariate test because of multicollinearity, with a strong correlation between the proximity and density variables (data not shown). Proximity to individual adolescents' homes was likely a more sensitive and precise measure of tanning salon availability.
At the policy level, we recently reported that tanning facility personnel in states with (vs without) indoor tanning youth-access laws were significantly more likely to tell our study confederates that they would need parental consent. 30 However, this finding does not appear to translate into reduced indoor tanning by adolescents; the current multivariate analyses found no significant difference in indoor tanning behavior among adolescents in states with adolescent indoor tanning access laws versus states without such laws (e.g., parental consent or accompaniment). A recent report also found a lack of association between these variables, and concluded that ''the presence of state legislation restricting minors' access to indoor tanning has limited effectiveness, perhaps because most state policies permit use with parental consent.'' 43(p190) We agree with this interpretation. Limitations of our study include reliance on adolescents' self-reported indoor tanning behavior, a cross-sectional study design, using a telephone (vs in-person) data collection strategy by young women posing as 15-yearold girls to obtain facility practice data, and omitting smaller cities and rural areas from our sampling sites. An important methodological strength included careful pilot testing, 28 sampling, and quality control procedures for each data set, which yielded respectable levels of reliability. Moreover, to our knowledge this study represents the most comprehensive attempt to examine potential correlates of indoor tanning by adolescents, simultaneously examining demographics, psychosocial variables, tanning facility availability, and policy-related factors such as legislation and practices by tanning facility operators.
As noted before, a key finding was the lack of a significant association between whether a state had an indoor tanning youth-access law and whether adolescents in that state were using indoor tanning. Our data, as well as those of others, 43 suggest that the current laws, most of which involve parental consent requirements, 1. parents may be providing their consent; 2. adolescents may be falsifying their parents' signatures; 3. adolescents may be visiting the (less compliant) facilities that have a history of not requiring parental consent; 4. parents and adolescents may be unaware of the laws; or 5. the age limit in some of the states requiring parental consent may be too low.
The high rate of indoor tanning by older adolescent girls suggests that better laws are needed, preferably in the form of bans for those younger than 18 years as recommended by the World Health Organization. 44 Such laws already have been passed in several European countries, 45 several states in Australia, 45 and
Howard County, Maryland. 46 Results of statistical modeling have suggested that effective regulation of the indoor tanning industry in Australia, including banning minors' use, could substantially reduce skin cancer incidence and associated costs. 47 Additionally, in the meantime and in conjunction with stronger laws, our data show that parents who influence their adolescents' indoor tanning behavior both by modeling this behavior themselves and by granting their permission for their adolescents to tan could play an important role in lowering their adolescents' melanoma risk. More specifically, they could discontinue their own use of indoor tanning, withhold their consent for their child to tan, place restrictions on their child's use of his or her allowance, or lobby for the passage of effective indoor tanning laws in their state and nationally. j Notes. CI = confidence interval; CITY100 = Correlates of Indoor Tanning in Youth study; OR = odds ratio. a Variables at the adolescent level of analysis that were removed from earlier versions of this model, in order of elimination, were: has adolescent ever noticed ads for indoor tanning, is adolescent happy with appearance, does adolescent know anyone personally who has had skin cancer, does adolescent think having a tan makes people look healthier, does adolescent think most of his or her friends like to be tanned, household income, does adolescent think people who tan have already damaged their skin, how often adolescent protects skin in summer, parent education, and does parent agree that indoor tanning can cause skin cancer (P = .96). Variables at the city level of analysis that were removed from earlier versions of this model, in order of elimination, were: log physical size of city, mean number of days per week facilities would allow a adolescent to tan, does adolescent live in a city with a state law addressing minors' use of indoor tanning, and city's tanning facility density (P = .92-.32). b American Indian, Asian, Pacific Islander, multiethnic/multiracial, and other-unspecified.
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